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Description

[0001] Holding device for an intraocular lens, packag-
ing and transport means for an intraocular lens, injector
device for an intraocular lens as well as method for pack-
aging an intraocular lens and method for loading an in-
traocular lens into an injector device.

Technical field

[0002] The invention relates to a holding device for an
intraocular lens as well as to a packaging and transport
means for an intraocular lens. Furthermore, the invention
relates to an injector device for an intraocular lens. More-
over, the invention includes a method for packaging an
intraocular lens as well as a method for loading an in-
traocular lens into an injector device.

Prior art

[0003] From the prior art, both holding devices for an
intraocular lens and injector devices as well as packaging
and transport means for an intraocular lens are known.
For example, intraocular lenses are inserted into the eye
as a substitute for the natural lens of the eye, if the natural
lens is damaged or the vision of the eye is impaired. For
example, the natural lens can be removed from the eye
by fragmentation and suction. The intraocular lens can
be introduced with the injector device through a small
incision on the eye. Typically, an intraocular lens includes
an optic part as well as haptic parts disposed thereon,
with which the intraocular lens is positionable in the de-
sired position in the eye. For introducing the intraocular
lens through a small incision in the eye, it is preferably
provided that the lens is folded or rolled, wherein this is
in particular already effected in the injector device. In the
eye, the lens is then brought into its original shape and
positioned.
[0004] Typically, the intraocular lens is provided in a
packaging and transport means and so delivered to a
physician or other medical personnel. The intraocular
lens is protected during handling and transport by the
packaging and transport means. Such packaging and
transport means are known, in which the lens is only in-
serted in the transport container in a sterile liquid inputted
therein in simple manner. With these means, the medical
personnel then has to remove the lens from the transport
container and to insert it into the injector device with ad-
ditional auxiliary means or auxiliary tools, respectively,
such as for example forceps or the like, before the sur-
gical procedure. In this approach, thus, the transfer from
the transport container into a loading chamber of the in-
jector device is performed with an auxiliary tool. In elab-
orate and error-prone manner, introduction into the load-
ing chamber has to be made by operation of the forceps,
which is manifold individual to user in character. Such an
operation demands a relatively high amount of dexterity
and experience and can result in the intraocular lens be-

ing erroneously loaded into the injector. Moreover, by
this increased manual handling, the risk is increased that
the intraocular lens and/or the injector device are dam-
aged or contaminated.
[0005] From EP 1 173 115 B1, a holding device for an
intraocular lens as well as an injection device and a pack-
aging system for an intraocular lens are known. The hold-
ing device is designed relatively elaborate and presents
a closed cassette, into which a support rail, on which the
intraocular lens is disposed, can be introduced. Thus,
the intraocular lens is disposed in the interior of the box.
For insertion into the injector device, first, the cassette
has to be opened, the support rail has to be removed and
to be inserted into an injector. Here too, it is provided that
the intraocular lens has to be removed from the holding
part or the support rail, respectively, by means of an aux-
iliary tool in the form of forceps, in order to ensure the
insertion into the eye. In another implementation, it can
be provided that wing-like cover flaps of the injector de-
vice are joined by explicit manual grasping by a user, and
thereby the lens is removable from the holding part. This
approach is error-prone and can result in undesired po-
sitional displacements of the lens and in undesired fold-
ing events due to the direct controllability of the move-
ment of these wings by the user. Therefore, here too, an
operation, which is manifold individual to user in charac-
ter, is required, which is disadvantageous.
[0006] Furthermore, from US 6,468,282 B2, an injector
device for an intraocular lens is known. With regard to
user friendliness and simple handling, it has correspond-
ing disadvantages, too.
[0007] In US 2007/0150055 A1 a holding device for an
intraocular lens is disclosed. This holding device have a
carrier element that is equally open towards the bottom
and on which a holding rail is arranged for holding the
lens.
[0008] These components represent objects in the
shape of hollow cylinders that are inserted into each other
and are rotatable relative to each other about their rota-
tional axis or symmetrical axis.
[0009] In WO 2009/029472 A1 a packaging means for
an intraocular lens is set out. The container-like device
has a lid on which a rail-like holder for intraocular lens is
attached. This lid of the container can be inserted into an
injector tip of the injector. With an ejection piston of the
injector via a duct of the holder the lens can be ejected
from the shuttle or the holding rail.
[0010] EP 1 042 999 A1 discloses a holding device for
an intra ocular lens.
[0011] Furthermore, it is known that such eye implants
such as intraocular lenses as well as the injector device
must be sterilized.
[0012] The implants and the injectors must be sterilized
by means appropriate to the materials from which they
are made. At present, certain hydrophilic acrylic intraoc-
ular implants are sterilized in an aqueous solution by
steam sterilization in an autoclave. At present, other im-
plants, and in particular PMMA, hydrophobic acrylic, sil-
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icone, and bimaterial (PMMA and hydrophobic acrylic)
lenses, are sterilized with ethylene oxide (ETO). Others,
and in particular bimaterial (PMMA and hydrophilic acryl-
ic) implants, must be sterilized by irradiation with gamma
rays.
[0013] Prior to steam sterilization in an autoclave, the
intraocular implant is placed in a flask containing an aque-
ous saline solution and is then sealed hermetically before
it is placed in the autoclave. The flask serves as container
or packaging for the implant.
[0014] The same applies to sterilization by gamma ra-
diation, i.e. the intraocular implant is placed in a flask
containing an aqueous solution which is hermetically
sealed before undergoing irradiation.
[0015] Finally, hydrophobic acrylic and bimaterial (PM-
MA and hydrophobic acrylic) or silicone implants are ster-
ilized dry in a container that is permeable to ethylene
oxide and then packaged dry in a container of appropriate
shape. If the implant is made from silicone or hydrophobic
acrylic, the combination of the implant, the body of the
injector, and the canula attached to the injector may be
sterilized with ETO. However, this kind of combination
has a limited shelf life. This is because the canula con-
tains, beneath the interior wall, a lubricant such as glyc-
erol stearate, derivatives of polyamide, fatty alcohol pol-
yethoxyethers, polyol ester, or ethoxylated amines, co-
molded with the material from which the canula is made.
After a limited time, the lubricant that initially impregnated
the material of the canula migrates onto the surface of
the interior wall of the canula in quantities such that the
implant is covered with lubricant on passing through the
canula, which affects its transparency and introduces lu-
bricant residues into the eye.
[0016] In the case of hydrophilic acrylic or bimaterial
implant, the implant and the combination of the injector
body and the canula, or the canula only, may not be ster-
ilized with the packaging, which is typically made of poly-
propylene, since the canula may not be sterilized at high
temperature in an autoclave and this kind of implant may
not be sterilized with ETO.

Presentation of the invention

[0017] It is the object of the present invention to provide
a holding device for an intraocular lens as well as an
injector device for an intraocular lens and a packaging
and transport means for an intraocular lens. Furthermore,
a method for packaging an intraocular lens as well as a
method for loading an intraocular lens into an injector
device are to be provided. Both the devices, the means
and the methods are to be configured such that the high
requirements to the sterilization can be satisfied and un-
desired damages of components can be avoided. More-
over, the manageability of the intraocular lens both in
packaging and in transport and in the removal from the
packaging and in performing the surgical procedure are
to be improved and the user friendliness is to be in-
creased. These objects are solved by a holding device

having the features according to claim 1, a packaging
and transport means having the features according to
claim 8, an injector device having the features according
to claim 9, and a method having the features according
to claim 13.
[0018] A holding device for an intraocular lens accord-
ing to the invention includes a support member formed
open to the bottom and moreover extending in elongated
shape. Moreover, the holding device includes a holding
rail for holding the intraocular lens, which is disposed on
the elongated support member. With regard to the elon-
gated configuration, the support member is formed long-
er in its longitudinal extension than its width. With respect
to that, the support member is also designed rail-like,
wherein the elongated holding rail is moreover also
formed open to the bottom. At least in certain regions, in
cross-section, the support member is formed with an in-
verted U shape open to the bottom. The retention of the
intraocular lens can thereby be improved and the acces-
sibility to the intraocular lens is thereby simple and more
user-friendly. By this configuration, it is no longer required
that for inserting the intraocular lens into a loading cham-
ber of the injector device, first, a case has to be opened
in elaborate manner, in which a holding part for the in-
traocular lens is disposed with this lens. Thus, the holding
device can be taken directly as it is configured and be
connected to an injector device in order to be able to load
the intraocular lens into the loading chamber of the in-
jector device.
[0019] The support member has a base body open to
the bottom, on which support arms extending parallel to
the longitudinal axis and are respectively disposed on
opposing sides of the longitudinal axis of the support
member. This constructive configuration of the support
member allows a very open structure on the one hand
such that the accessibility is provided from many sides,
and provides a highly-functional part on the other hand,
which moreover is formed reduced in weight.
[0020] Preferably, the support member and the holding
rail are movable relatively to each other. Thereby, the
loading operation of the intraocular lens into the injector
device can be configured still more functional and more
simple, wherein, moreover, the more precise positioning
in the loading chamber on the one hand and the removal
of the intraocular lens from the holding rail on the other
hand can also be simpler achieved.
[0021] Preferably, the holding rail is movable upwards
and downwards along or parallel to the longitudinal axis
of the support member. The different and manifold de-
grees of freedom of the mobility of the holding rail rela-
tively to the support member again considerably promote
the manageability of the holding device upon use on an
injector device. Undesired positionings of the intraocular
lens or undesired detachment of the intraocular lens from
the holding rail can thereby be avoided in the insertion
operation into the loading chamber of the injector device.
Preferably, in its loading position on the holding rail, the
lens is disposed on a bottom side of the holding rail and
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positioned freely accessible through the support member
open at the bottom. This configuration too, allows the
secure retention of the intraocular lens on the holding
device on the one hand and the simple removal of the
intraocular lens from the holding rail on the other hand if
this is required. Preferably, in its loading position on the
holding rail, the lens is freely accessible on both sides
laterally and from below. Considered in longitudinal di-
rection of the support member, preferably, the intraocular
lens is only retained on a front side and a rear side on
the holding rail such that the free accessibility is provided
otherwise. Thereby too, a particularly advantageous
functional principle with regard to automatic introduction
of the intraocular lens into the loading chamber of the
injector device can be promoted. Besides the holding de-
vice, thus, additional auxiliary tools such as forceps or
the like are no longer required. Thereby, undesired con-
tamination can be avoided on the one hand and unde-
sired manual operations by the user upon insertion op-
eration can be reduced on the other hand. The insertion
of the intraocular lens into the loading chamber of the
injector device in undesired erroneous positions can
thereby be avoided.
[0022] Preferably, the support member has at least one
gripping member on the top or the outer side. By this
configuration, simple accessibility can be provided to a
user for gripping, whereby the entire holding device can
quickly and unerringly be held and moved.
[0023] Preferably, at least one guide member is dis-
posed on each support arm on the facing interior sides
of the support arms. Each guide member is formed for
engagement with a cover flap of an injector device cov-
ering a receiving space. By this automatic mechanic pos-
sibility of coupling between the guide members and the
cover flaps, automatic operation of the cover flaps can
be achieved if the holding device is mechanically coupled
to the injector device. Upon introduction of the intraocular
lens into the loading chamber of the injector device, thus,
it is no longer required that a user directly has to explicitly
manually grasp these cover flaps and to move them in
order to be able to achieve closure. Thus, by this config-
uration of the holding device, the introduction of the in-
traocular lens into the loading chamber virtually contact-
less on the part of the user on the one hand, and addi-
tionally the automatic closure of the cover flaps of the
injector device are achieved automatically, without a user
having to explicitly grasp these cover flaps. Thus, a highly
functional and matched motion sequence is performed
automatically, which manages several operations. Thus,
by the holding device, virtually a self-closing configura-
tion of the cover flaps of the injector device can be
achieved, and autonomous automatic removal of the in-
traocular lens from the holding rail can be allowed.
[0024] Preferably, on a lower border of the base body
of the support member and/or on a lower border of at
least one support arm, a positioning member is disposed,
by which the holding device is fixedly attachable in a
transport container. By this configuration, it is ensured

that the intraocular lens is no longer inserted in the trans-
port container in unprotected and virtually freely movable
manner. Just for packaging and transporting the intraoc-
ular lens, thus, an additional protection for the lens is
ensured by this specification of the holding device. The
lens is attached to the holding device and the holding
device is disposed in the transport container in position-
ally stable manner. Even in transport, thus, the position-
ally secure attachment in the transport container can be
ensured. Thereby, even the holding device is positiona-
ble in the transport container in stable manner such that
undesired falling back and forth of the holding device in
the transport container can be avoided. Thereby, dam-
age of the holding device upon transport in the transport
container can also be avoided.
[0025] It can be provided that the holding device is
formed in one piece. In this configuration, the support
member and the holding rail are designed as a single
part, however, wherein the relative mobility of these com-
ponents with respect to each other is ensured. A simple
and inexpensive production such as a particularly com-
ponent-reduced configuration is thereby ensured. Just in
a configuration of the holding device of a plastic material,
thus, the manufacture, for example by an injection mold-
ing process, can be effected quickly and economically.
[0026] It can also be provided that the support member
and the holding rail are separate parts. In this configura-
tion, the individual parts can be exchanged separately
taken by themselves. Thereby too, the utilization ratio
can be improved.
[0027] Furthermore, the invention relates to a packag-
ing and transport means for an intraocular lens. The
means includes a transport container and a holding de-
vice according to the invention or an advantageous de-
velopment thereof. The holding device can be loaded
into the transport container, and in particular, in the fin-
ished state of the packaging and transport means, the
holding device is disposed in positionally stable manner
in the transport container. In this final state of the pack-
aging and transport means, an intraocular lens is dis-
posed on the holding device. In this packaging and trans-
port means for an intraocular lens, the already above-
mentioned advantages clearly take effect. Besides an
improved manageability, the damage of the intraocular
lens can be reduced. Moreover, additional auxiliary tools
such as for example forceps or the like are not required
in order to remove the intraocular lens from the transport
container upon required use in a surgical procedure.
[0028] Preferably, the intraocular lens is disposed on
the holding device in a mechanically unstressed condi-
tion. Thereby too, undesired load of the intraocular lens
and premature wear are avoided.
[0029] In particular, the holding device is disposed in
positionally stable manner on the transport container and
positioning members of the holding device are disposed
non-destructively detachably in positioning regions of the
transport container, particularly on the interior bottom
thereof. Preferably, therefore, the holding device is fix-
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edly positioned on the interior bottom of the transport
container. Just in shipping, thus, undesired movement
of the holding device in the transport container can be
avoided such that undesired movement of the intraocular
lens in the transport container can also be avoided. For
example, a non-destructively detachable attachment can
be provided in that for example a locking mechanism is
formed. Thus, the positioning members can be locking
members, which then engage with recesses represent-
ing positioning regions.
[0030] Therefore, the holding device can simply and
unerringly be disposed and loaded in the transport con-
tainer on the one hand and moreover also quickly and
simply be removed from it again.
[0031] The holding device is preferably engaged close-
ly by the container.
[0032] Preferably, a sterile liquid is contained in the
transport container, in which the lens is disposed in im-
mersed manner. After packaging and thus also in trans-
port, the lens is surrounded by this sterile liquid such that,
here too, undesired contaminations are avoided. In par-
ticular, the transport container is closed by a cover on a
top side such that, here too, contaminations cannot enter
the receiving space of the transport container. Moreover,
in this respect, the shipping is possible without loss of
liquid. Preferably, a sterile and aseptic closure of the
transport container is ensured by the cover. Thus, ad-
herence of the cover or thermally welded connection can
be provided here. Therefore, the transport container is
completely closed for storage and for transport. The cov-
er can be formed transparent at least in certain regions
such that the holding device and also the intraocular lens
can be viewed in the transport container. Information
about parameters characterizing the intraocular lens can
be indicated on the cover.
[0033] Furthermore, the invention relates to an injector
device for an intraocular lens, which has an injector tube,
in which a plunger is displaceably disposed. Moreover,
the injector device includes a loading chamber, into which
the intraocular lens can be loaded. In particular, the load-
ing chamber is formed in the injector tube. Wing-like cov-
er flaps are disposed on the injector tube, which are mov-
able for opening and closing the loading chamber. The
injector device includes a holding device for the intraoc-
ular lens according to the invention or an advantageous
development thereof. The holding device is disposed on
the injector tube in the region of the loading chamber for
loading the intraocular lens into the loading chamber. By
this configuring injector device, a highly functional con-
figuration can be provided, which ensures the simpler
and more precise introduction of the intraocular lens into
the loading chamber. In this injector device, it is particu-
larly advantageous that if the holding device is disposed
on the injector device, no further additional auxiliary tools
such as forceps or the like are required in order to be
able to load the intraocular lens into the loading chamber
into its desired position there. The cooperation of the
holding device and the injector device is matched such

that the intraocular lens can automatically be loaded into
the loading chamber.
[0034] The injector tube can be one piece. In a pre-
ferred embodiment the injector tube comprising two sep-
arate parts, which are assembled to each other and can
be removed again in non destroying manner. Preferably
a front part or front section of the injector tube comprising
the loading chamber and the wing-like cover flaps an the
insertion member or injection canula. This section could
be assembled on the other part of the injector tube.
[0035] Moreover, it is also no longer required that the
cover flaps have to be explicitly manually closed by a
user by directly grasping. This is automatically ensured
by the holding device.
[0036] Besides a substantially improved functional
principle with regard to the introduction of the intraocular
lens into the loading chamber, this can also be effected
with the injector device in a more positionally stable man-
ner and without contamination of the lens.
[0037] Preferably, for loading the intraocular lens from
the holding rail into the loading chamber, the holding de-
vice is disposed on the injector tube relatively shiftable
thereto. By this relative mobility of the components with
respect to each other, an automatism for loading the in-
traocular lens into the loading chamber can be allowed.
Preferably, for loading the intraocular lens into the load-
ing chamber, the holding device is disposed on the in-
jector tube with its side open to the bottom and the holding
rail is disposed in the loading chamber at least in partially.
Undesired premature drop of the intraocular lens from
the holding rail can thereby be avoided, and moreover,
thus, stripping of the intraocular lens outside the loading
chamber can also be avoided. For loading the intraocular
lens into the loading chamber, preferably, the holding
device is disposed engaging with guide tracks formed at
the outside of the injector tube, along which the holding
device is displaceable. The holding device is also stably
positioned there in its state attached to the injector de-
vice, and undesired drop of the holding device or slipping
away from the injector device can thus be avoided. Be-
sides the mechanically stable positioning, thus, robust
configuration can also be provided, which is also formed
qualitatively high-grade. Undesired movement toleranc-
es or undesired detachment of the holding device from
the injector device can thereby be avoided.
[0038] Preferably, the guide tracks are formed on both
sides parallel to the longitudinal axis of the injector tube.
Thereby, the precise and stable guide can again be im-
proved. Preferably, the guide tracks are disposed adja-
cent to an end of the loading chamber and in particular
formed at the end of the loading chamber, which is turned
away from the tapering insertion member of the injector
device. Thus, considered in longitudinal direction of the
injector device, the holding device can be fitted onto the
injector tube virtually in front of the insertion member such
that, here too, the positioning can be effected more sta-
ble. Since the injector tube is usually formed thicker than
the insertion member, the mechanically more stable at-
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tachment can also be achieved. Preferably, the injector
device is formed such that the holding device attached
to the injector device can be attached there in a basic
position, in which the guide members on the support arms
of the support member of the holding device grip around
the cover flaps on the upper edge, which cover flaps are
disposed in an opened position. Therefore the guide
members engage camlike features on the exterior sur-
face of the flap. By the configuration, upon fitting the hold-
ing device onto the injector tube, the engagement of the
guide members with the cover flaps can be ensured vir-
tually automatically such that, here too, a simple and yet
secure coupling of the components is ensured. Incon-
venient additional interventions of a user are not required.
[0039] Preferably, the injector device is formed such
that the cover flaps have guide tracks on the outside, with
which the guide members of the support arms engage,
and upon movement of the holding device from the basic
position into an unloading position, the cover flaps are
automatically movable into a first intermediate closure
position. In particular, thus, upon the mechanic coupling
between the holding device and the injector device, the
guide of movement of the cover flaps is also automated,
wherein this guide of movement of the cover flaps is
linked to the movement of the holding device relatively
to the injector device. In particular, the movement of the
holding device relatively to the injector tube of the injector
device is provided. Preferably, at least in certain regions,
the direction of movement of the holding device relatively
to the injector tube is oriented in the direction of the lon-
gitudinal axis of the injector tube. Thus, the holding device
is preferably retractable with respect to the injector de-
vice, whereby the intermediate closure position of the
cover flaps can be adjusted by the mechanic coupling
between the guide members and the cover flaps. In par-
ticular, the guide members engage the guide tracks
formed at the outsides of the cover flaps. Thereby, the
movement of the cover flaps is guided in mechanically
stable manner, and undesired slipping-out of the guide
members from the encompassing position of the cover
flaps can be avoided.
[0040] In particular, the first intermediate closure posi-
tion of the cover flaps is retained by the support arms of
the holding device. Here too, it is therefore not required
that a user directly grasps the cover flaps in order to be
able to further maintain this intermediate closure position
or first to be able to adjust it fundamentally. By the me-
chanic coupling of the holding device and the injector
device, in this respect, an automatism is generated,
which ensures temporally and locally the correct move-
ments and adjustments of the components relatively to
each other, respectively. For the procedure of these dif-
ferent self-adjusting operations, the holding device is only
to be translated into an initial movement by the user. By
performing this initial movement, thus, a majority of other
procedures is automatically performed.
[0041] Preferably, by the movement of the cover flaps
into the first intermediate closure position, the lens dis-

posed on the holding rail is laterally contacted by at least
one interior side of a cover flap. In the first intermediate
closure position, the cover flaps are closed starting from
their completely opened position at least as much as they
directly abut the narrow sides of the lens. Thus, mechan-
ical retention of the lens by the cover flaps is already
achieved on the one hand and the position of the lens
can thus virtually no longer shift in undesired manner.
[0042] Preferably, upon a further movement of the
holding device starting from this first intermediate closure
position of the cover flaps, the holding rail can automat-
ically be lifted and the lens can automatically be detached
from the holding rail by this further movement of the hold-
ing device. If the support member is therefore further
moved in continuation of the initial movement, thus, here
too, the holding rail is automatically influenced such that
it is virtually lifted upwards from the loading chamber in
certain regions, thereby in turn automatically resulting in
the lens being automatically detachable from the holding
rail. This is in particular also achieved in that, in the pre-
viously adjusted first intermediate closure position, the
cover flaps laterally abut the lens in holding manner. Here
too, the further movement of the holding device is again
effected at least in certain regions in longitudinal direction
of the injector tube, wherein this initial movement is guid-
ed by the guide tracks in the injector tube, with which
engaging members of the holding device, especially of
the support member, engage.
[0043] In particular, the guide tracks are formed non-
linear and are led upwards in curved manner. Thus, the
movement in the direction of the longitudinal axis of the
injector tube or parallel thereto is guided on the one hand,
and lifting of the holding device and thus also of the hold-
ing rail into a direction perpendicular to the longitudinal
axis of the tube is guided on the other hand. The entire
sequence of movement of the holding device starting
from the basic position of the injector device for detaching
the intraocular lens from the holding device is always
effected in one direction with regard to the movement in
the direction of the longitudinal axis of the injector tube.
[0044] Preferably, upon a further movement of the
holding device starting from that movement position, in
which the lens is detached from the holding rail, the cover
flap is transferred into the final closure position, wherein
this is also effected automatically by the guide members
upon further movement of the holding device. Thus, this
is also automatically effected, without a user having to
directly grasp the cover flaps in order to adjust this final
closure position. Here too, it is only required to continue
the initial movement of the holding device by the user in
order to then be able to automatically adjust the final clo-
sure position.
[0045] Preferably, the intraocular lens is automatically
folded in the loading chamber by the closure operation
of the cover flaps. The folding is therefore effected in the
injector tube such that, furthermore, the folded intraocular
lens can be pushed from the injector tube into the tapering
guide member of the injector device by the plunger.
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[0046] If the cover flaps are closed and if the holding
device has therefore reached its final position along the
movement relative to the injector tube, thus, it can be
provided that the holding device can be detachably re-
moved from the injector tube in non-destructive manner.
It can also be provided that the holding device is posi-
tionally stable disposed on the injector tube in this final
position without the user having to further hold the holding
device. For example, a locking position can be provided
here.
[0047] It can also be provided that the above-explained
positions concerning the basic position of the holding de-
vice as well as the intermediate closure positions of the
cover flaps can each be felt by a user by a haptically
perceivable locking position of the holding device along
its initial movement path.
[0048] Furthermore, the invention relates to a method
for packaging an intraocular lens, in which the lens is
attached to a holding device according to the invention
or an advantageous development thereof. The holding
device is loaded into a transport container in positionally
fixed manner such that the lens is positioned in the trans-
port container in a sterile liquid in immerged manner. The
lens can be sterilized by steam sterilization. Preferably,
moreover, it is provided that the injector device is steri-
lized by ETO methods at least in certain regions, in par-
ticular on its interior side of the injector tube and of the
insertion member.
[0049] Advantageous implementations of the holding
device according to the invention as well as the advan-
tageous implementations of the packaging and transport
means and the advantageous implementations of the in-
jector device are to be considered as advantageous im-
plementations of this method with regard to the packag-
ing of the intraocular lens in the transport container.
[0050] Furthermore, the invention relates to a method
for loading an intraocular lens into an injector device,
wherein the injector device is formed according to the
injector device according to the invention or an advanta-
geous development thereof. The intraocular lens is au-
tomatically loaded from the holding device into a loading
chamber of the injector device by the cooperation be-
tween the holding device and the injector tube having
cover flaps for closing the loading chamber. The mechan-
ic coupling between the holding device and the injector
device as well as the relative mobility between the holding
device and the injector tube allows the automatic intro-
duction of the intraocular lens into the loading chamber
with automatic movement of the cover flaps from the
opened position into the completely closed position at
the same time. These approaches are performed without
gripping the lens with further auxiliary means or auxiliary
tools such as forceps or the like, and moreover, the user
also does not have to directly grasp the cover flaps any
longer in order to be able to actuate them. In the method
for loading the intraocular lens into the loading chamber
of the injector device, with fitted holding device on the
injector device, the user only takes action to that effect

that he grasps the holding device on a gripping member
of the support member and actuates the holding device
relatively to the injector tube along an initial path. Due to
the mechanic coupling of the holding device to the injector
device, all of the further operations concerning the re-
moval of the lens from the holding device and the loading
of the lens into the loading chamber as well as the closure
of the cover flaps are automatically performed. By the
mechanic coupling between the holding device and the
injector device, in particular of special components of the
respective devices, these procedures for loading the in-
traocular lens are performed both temporally and locally
in matched order depending on the initial movement of
the holding device in precisely and self-initiating manner.
Undesired positions of the intraocular lens and of the
cover flaps can therefore be avoided at any time during
the loading operation.
[0051] Advantageous developments of the holding de-
vice and of the injector device are to be considered as
advantageous developments of the method for loading
an intraocular lens into an injector device.
[0052] As a whole, by the holding device, the packag-
ing and transport means and the injector device, an over-
all system is provided, which ensures a highly functional
procedure from the manufacture and packaging of the
lens up to the insertion of the lens into the eye. In partic-
ular, this is improved with regard to the satisfaction of the
sterilization operations and the aseptic treatment of the
lens and with regard to user-friendly manageability and
matched procedures upon the use of the lens. If virtually
such a lens is used in a surgical procedure and if the
packaging and transport means of the intraocular lens
according to the invention or an advantageous develop-
ment thereof is already delivered to the medical person-
nel, thus, there only has to be opened the package by
removing the cover from the transport container. The
medical personnel just has to remove the holding device
from the transport container by gripping the gripping
member and fit it onto the injector device and perform
the explained initial movements in order to be able to
achieve the further automatic loading of the injector tube
with the lens.
[0053] Further features of the invention appear from
the claims, the figures and the description of figures. The
features and feature combinations mentioned above in
the description as well as the features and feature com-
binations mentioned below in the description of figures
and/or shown in the figures alone are usable not only in
the respectively indicated combination, but also in other
combinations or alone without departing from the scope
of the invention. In particular, therefore, single features
or feature combinations of an embodiment can be com-
bined with features and feature combinations of another
embodiment in order to be able to generate new embod-
iments.
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Brief description of the drawings

[0054] Embodiments of the invention are explained in
more detail below based on schematic drawings. There
show:

Fig. 1 a perspective exploded representation of an
embodiment of a holding device according to the in-
vention;

Fig. 2 a perspective representation of the holding
device according to fig. 1 in the assembled state;

Fig. 3 a perspective representation of an embodi-
ment of a packaging and transport means according
to the invention;

Fig. 4 a top view of the packaging and transport
means according to fig. 3;

Fig. 5 a further perspective representation of the
packaging and transport means according to fig. 3
and 4 with already removed holding device;

Fig. 6 a perspective representation of a section of
an embodiment of an injector device according to
the invention;

Fig. 7 a perspective representation of the injector
device according to fig. 6 with a holding device sep-
arated from it according to fig. 1 and 2;

Fig. 8 a perspective representation of the injector
device with fitted holding device;

Fig. 9 a perspective representation of the injector
device with the holding device in a specific opera-
tional state upon insertion of the intraocular lens into
the loading chamber of the injector device;

Fig. 10 a further perspective representation of the
injector device with the holding device in a second
operational state upon insertion of the intraocular
lens;

Fig. 11 a further perspective representation of the
injector device with the holding device in a third op-
erational state upon insertion of the intraocular lens;

Fig. 12 a further perspective representation of the
injector device with intraocular lens inserted in the
loading chamber and removed holding device;

Fig. 13 a perspective representation of a further em-
bodiment of a holding rail of a holding device, not
comprised of the invention;

Fig. 14 a perspective representation of a further em-

bodiment of a holding device, not comprised of the
invention;

Fig. 15 a perspective representation of a further em-
bodiment of a section of an injector tube with an in-
sertion member and cover flaps of a loading cham-
ber, not comprised of the invention;

Fig. 16 a perspective representation of a holding de-
vice according to fig. 13 and 14, which is fitted onto
the section according to fig. 15, not comprised of the
invention;

Fig. 17 a perspective representation of a further em-
bodiment of an injector device, not comprised of the
invention;

Fig. 18 a sectional representation through the injec-
tor device according to fig. 17 in a first operational
phase, not comprised of the invention;

Fig. 19 a sectional representation through the injec-
tor device according to fig. 17 in a second operational
phase, not comprised of the invention;

Fig. 20 a sectional representation through the injec-
tor device according to fig. 17 in a third operational
phase, not comprised of the invention;

Fig. 21 a sectional representation through the injec-
tor device according to fig. 17 in a fourth operational
phase, not comprised of the invention; and

Fig. 22 a sectional representation through the injec-
tor device according to fig. 17 in a fifth operational
phase, not comprised of the invention.

Preferred embodiments of the invention

[0055] In the figures, functionally similar elements are
provided with the same reference characters.
[0056] The present invention is applicable in surgical
procedures on the eye, in which a very small incision for
introducing the intraocular lens is provided, which is for
example performed in so-called MICS (Micro Incision
Cataract Surgery) methods. However, utilization is also
possible, in which these minimal incisions on the eye are
not performed and greater incisions for introducing the
intraocular lens are provided.
[0057] The invention consists of a comprehensive sys-
tem that includes both a storage device for the intraocular
lens (IOL) and an injector into which the IOL is transferred
with minimum manual manipulation, prior to delivery. No-
tably, the solution addresses both of the factors de-
scribed above that have prevented success in MICS
techniques with simple-to-use systems:
[0058] The system packages the IOL (which is prefer-
ably steam sterilized) separate from the lumen (which is
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preferably ETO sterilized). This separation of the lumen
of the IOL avoids the need to expose the lumen to the
steam sterilization process. Steam sterilization compro-
mises even the optimal material/coating technologies.
Thus, this separation is a central for optimal lubricity of
the lumen at the time of end use.
[0059] The system folds and compresses the IOL.
Therefore, its stability to achieve MICS incision targets
is at least equivalent to conventional cartridge-handpiece
systems. Indeed, the proposed invention is differentiated
from a conventional cartridge-handpiece system prima-
rily through the means of loading the IOL into the system.
Therefore, the invention essentially mechanizes what is
previously a purely manual process.
[0060] It is also notable such a system could also be
employed in non-MICS devices, were these of use would
itself be a benefit over existing systems. This could also
include hydrophilic versions where the IOL-containing
storage device would be preinstalled onto the injector;
requiring only movement of this device in order to load
the lens into the injector for delivery.
[0061] In Fig. 1, in a perspective exploded represen-
tation, a holding device 1 for an intraocular lens 2 is
shown. In the embodiment, the intraocular lens 2 is
formed such that it has an optic part 3 and two haptic
parts 4 and 5 disposed on opposing sides of the optic
part 3. The holding device 1 is formed for holding the
intraocular lens 2, wherein the configuration of the in-
traocular lens 2 is only exemplary. Other configurations
of intraocular lenses can also be held by the holding de-
vice 1. The holding device 1 includes a support member
6 formed in one piece. Moreover, the holding device 1
includes an elongated holding rail 7, which is disposed
movably on the elongated support member 6. The sup-
port member 6 and the holding rail 7 can be formed both
as separate components and integrally with each other.
[0062] On the bottom and thus upon viewing in positive
y-direction, the support member 6 is formed open from
below.
[0063] In corresponding manner, this applies to the
holding rail 7. The holding rail 7 is moreover also formed
laterally open upon viewing in positive and negative z-
direction.
[0064] The support member 6 has a base body 8. On
the base body 8, a first support arm 9 and a second sup-
port arm 10 are attached to the front side of the base
body 8. The support arms 9 and 10 are disposed and
formed on both sides of the longitudinal axis A of the
support member 6 and in particular symmetrically there-
to. The support arms 9 and 10 therefore also extend par-
allel to the axis A.
[0065] On an interior side 11 of the support arm 9, a
guide member 12 is disposed. In analog manner, on an
interior side 13 of the support arm 10, there is also dis-
posed a guide member 14. Between the interior side 11
and the guide member 12, an engagement space is dis-
posed, wherein it is formed in analog manner between
the interior side 13 and the guide member 14. The guide

members 12 and 14 are disposed on the same level with
regard to the view in the direction of the axis A in x-di-
rection.
[0066] On an upper side 15 of the base body 8, a grip-
ping member 16 is formed. On this gripping member 16,
a user can grasp the holding device 1 and correspond-
ingly lift or actuate it.
[0067] The elongated holding rail 7 is disposed mova-
bly on the support member 6. Therein, the mobility is
possible in the direction of the longitudinal axis A and in
the direction perpendicular thereto along an axis extend-
ing in y-direction.
[0068] The holding rail 7 has gripping members 17 and
18 disposed on the bottom side on its opposing ends,
which are provided for gripping the intraocular lens 2 and
thus for holding the intraocular lens 2. The gripping mem-
bers 17 and 18 grip the haptic parts 4 and 5 of the in-
traocular lens 2.
[0069] If the intraocular lens 2 is disposed on the hold-
ing device 1, thus, it is freely accessible from the bottom.
[0070] Moreover, positioning members 21, 22 and 23
are formed on the support member 6 on a lower border
19 and 20 preferably both on the base body 8 and on the
support arms 9 and 10. These positioning members can
for example be provided as flexibly movable locking tabs.
Therefore, the holding device 1 can be disposed posi-
tionally fixed for example in a packaging and transport
means.
[0071] The held intraocular lens 2 is completely and
freely accessible from the bottom through the support
member 6, since the holding device 1 has no cover on
the bottom. However, moreover, the intraocular lens 2 is
protected from the top and laterally since the support
member 6 virtually forms a cavity, in which the holding
rail 7 and the intraocular lens 2 are received. In simplified
view, the support member 6 is formed as an inverted U
shape in cross-section. In particular, this applies in the
region of the base body 8.
[0072] In fig. 2, a perspective inclined top view of the
holding device 1 in the assembled state with held intraoc-
ular lens 2 is shown. The intraocular lens 2 is disposed
below the guide members 12 and 14 and the holding rail
7 is held in the support member 6. Moreover, further po-
sitioning members 24, 25 and 26 disposed symmetrically
to the axis A are shown, which are formed on the base
body 8 on the lower border 19.
[0073] In fig. 3, in a perspective representation, a pack-
aging and transport means 27 for an intraocular lens 2
is shown. The means 27 includes the holding device 1
according to the representations in fig. 1 and 2. This hold-
ing device 1 is disposed in a transport container 28.
Thereto, the transport container 28 includes a receiving
space 29, in which the holding device 1 is positionally
fixedly disposed. Thereto it is provided that the position-
ing members 21 to 26 are disposed engaging with cor-
responding positioning regions in an interior bottom 30
(fig. 4) of the transport container 28. Therefore, the hold-
ing device 1 cannot slip or displace by itself from the
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illustrated position even upon movement or inversion of
the transport container 28.
[0074] With regard to the positioning, on this interior
bottom 30, an elevation 31 is formed, in which the posi-
tioning regions are formed. The intraocular lens 2 is at-
tached to the holding device 1 in mechanically un-
stressed manner.
[0075] The receiving space 29 is filled with a sterile
liquid such that the intraocular lens 2 is immersed in this
liquid. Moreover, the means 27 includes a cover not il-
lustrated in fig. 3, which is attached to the top 32 of the
transport container 28 and protects the receiving space
29 from escape of liquid. An intraocular lens 2 packaged
in this manner can then be shipped and arrives accord-
ingly at the required location, for example at an ophthal-
mologist, in this respect.
[0076] In fig. 4, a top view of the means 27 and the
transport container 28 is shown. The holding device 1 is
disposed in the receiving space 29 such that, after re-
moving the cover, the holding device 1 can simply be
gripped on the gripping member 16 and can be withdrawn
from the fixed position.
[0077] In fig. 5, with respect to that, the removed posi-
tion of the holding device 1 from the transport container
28 is shown.
[0078] In fig. 6, in a perspective representation, a par-
tial section of an embodiment of an injector device 33
according to the invention is shown. The injector device
33 includes an injector tube 34, to the front side of which
a tapering hollow insertion member 35 joins. This inser-
tion member 35 is provided for introducing through the
incision in the eye for inserting the intraocular lens 2 into
the eye.
[0079] The injector tube 34 is also formed hollow and
a plunger 36 is movable in the injector tube 34 along the
longitudinal axis B of the injector tube 34. The intraocular
lens 2 is pushed out of the injector device 33 through the
insertion member 35 by the plunger 36. The injector de-
vice 33 has a loading chamber 37 in the interior of the
injector tube 34. The loading chamber 37 is closable by
wing-like formed cover flaps 38 and 39. In the represen-
tation according to fig. 6, these cover flaps 38 and 39 are
shown in the completely opened position. They can be
pivoted in the corresponding directions according to the
shown double arrows. By means of the cover flaps 38
and 39, the loading chamber 37 can be closed. The cover
flaps 38 and 39 are disposed on the injector tube 34 by
means of hinges such that they can be pivoted corre-
spondingly.
[0080] At an outside, curved guide tracks 40 and 41
are formed on opposing sides of the axis B on the injector
tube 34.
[0081] Moreover, further engagement regions 42, 43,
44 and 45 are provided. By means of these guide tracks
40 and 41 and the engagement regions 42 to 45, the
holding device 1 can be attached to the injector device
33 and in particular to the injector tube 34 and be moved
relatively with respect to the injector tube 34. By the en-

gagement with the guide tracks 40 and 41 and optionally
with the engagement regions 42 to 45, the holding device
1 can also be moved relatively to the injector tube 34
without the holding device 1 dropping from the injector
tube 34.
[0082] In particular, the support member 6 engages
these guide tracks 40 and 41 and depending on the dis-
placement position also one or more engagement re-
gions(s) 42 to 45. An interior side 46 is formed on the
cover flap 38, which is formed unevenly in direction of
revolution around the axis B. In corresponding configu-
ration, an interior side 47 is formed on the cover flap 39.
[0083] Moreover, a guide track 49 is formed at an out-
side 48 of the cover flap 38. In corresponding manner, a
corresponding guide track 51 is formed at an outside 50
of the cover flap 39. The cover flap 38 has a free edge o
border 52, wherein the cover flap 39 has a free edge or
border 53. In the closed state of the cover flaps 38 and
39, preferably, these two edges 52 and 53 are disposed
abutting each other.
[0084] In fig. 7, in a further perspective representation,
the injector device 33 according to the representation in
fig. 6 is shown, wherein the holding device 1 still sepa-
rated from it with the intraocular lens 2 is additionally
shown.
[0085] After the holding device 1 has been removed
from the means 27 according to the representation in fig.
5, afterwards, it is fitted onto the injector device 33. Based
on the representation in fig. 7, for this, the support mem-
ber 6 is preferably inserted into the guide tracks 40 and
41 on the injector tube 34 with appropriate corresponding
engagement members. Optionally, in addition to that, an
engagement of members of the support member 6 with
one or more of the engagement regions 42 to 45 can also
be provided.
[0086] In fig. 8, in a perspective representation, the en-
tire injector device 33 with the fitted holding device 1 is
shown. Therein, the holding device 1 is positioned on the
top of the injector tube 34 and the holding rail 7 is dis-
posed within the loading chamber 37 at least in certain
regions. Thereby, the intraocular lens 2 cannot drop from
the holding rail 7 in undesired manner and for example
cannot fall onto the floor outside of the loading chamber
37.
[0087] Viewed in the direction of the axis B, the guide
tracks 40 and 41 as well as the engagement regions 42
to 45 are formed adjacent to the loading chamber 37 at
the outside of the injector tube 34. In the fitted state of
the holding device 1, the longitudinal axis A thereof ex-
tends parallel to the axis B.
[0088] After the mechanic coupling to the injector de-
vice 33, the holding device 1 is movable along the guide
tracks 40 and 41 and therefore, movements along the
longitudinal axis B as well as upwards or downwards
thereto can be performed.
[0089] In fig. 8, a basic position of the holding device
1 is shown, in which it is disposed on the injector device
33. Upon fitting the holding device 1 onto the injector
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device 33, it is automatically achieved that the guide
members 12 and 14 on the support arms 9 and 10 grip
around the cover flaps 38 and 39 on the upper free edges
52 and 53 thereof. Moreover, it can be provided already
in this basic position that members of the holding device
1 in particular formed on the support arms 9 and 10 en-
gage the guide tracks 49 and 51 of the cover flaps 38
and 39. It can also be provided that such engagement is
only effected upon further movement of the holding de-
vice 1 relative to the injector tube 34.
[0090] According to the representation in fig. 8, holding
grips 54 and 55 are attached to the injector tube 34, which
can be gripped to be able to ensure a counter-pressure
upon displacement of the plunger 4.
[0091] In fig. 9, a further perspective representation of
a partial section of the injector device 33 with the holding
device 1 is shown. Starting from the basic position of the
holding device 1 on the injector tube 34 shown in fig. 8,
in fig. 9, a displacement from the basic position is shown.
For introducing the intraocular lens 2 into the loading
chamber 37, the holding device 1 is pulled upwards ac-
cording to the arrow representation P1 in the direction of
the axis B. This movement is guided by the guide tracks
40 and 41. In particular, a user grips the gripping member
16 on the holding device 1 and pulls it back or upwards,
respectively, according to the arrow representation P1 in
the direction of the axis B. By this movement from the
basic position, it is achieved that the cover flaps 38 and
39 are automatically folded from the completely opened
position into a first intermediate closure position on the
one hand. Then, it is automatically held by the holding
device 1, in particular by the support arms 9 and 10 and
the guide members 12 and 14 disposed thereon. The
path of movement starting from the basic position into
the first displacement position of the holding device 1
shown in fig. 9 is for example a few millimeters, in par-
ticular about 2 mm. By this translation of the cover flaps
38 and 39 into this first intermediate closure position,
moreover, it is automatically also achieved that the inte-
rior sides 46 and 47 of the cover flaps 38 and 39 abut
the exterior free accessible edge sides of the intraocular
lens 2 and directly contact it. Thereby, the intraocular
lens 2 is held by the cover flaps 38 and 39 in some man-
ner.
[0092] Starting from the first displacement position of
the holding device 1 according to the representation in
fig. 9, then, a further movement of the holding device 1
by further retraction is performed. Furthermore, this is
shown in the representation according to fig. 10. By this
further movement starting form the reached first displace-
ment position of the holding device 1, the holding rail 7
is automatically pushed upwards out of the loading cham-
ber 37 and the intraocular lens is automatically detached
from the holding rail 7.
[0093] In fig. 10, a state is here already shown, in which
the holding rail 7 is completely removed from the loading
chamber 37 and is removed from the support member
6. This is only an exemplary configuration and it can also

be provided that the holding rail 7 further remains dis-
posed on the support member 6. In this second displace-
ment position of the holding device 1 shown in fig. 10,
moreover, a second intermediate closure position of the
cover flaps 38 and 39 is also reached. Based on the rep-
resentation in fig. 9, namely, upon further retraction of
the holding device 1 in the guide of movement, it is
achieved that the cover flaps 38 and 39 are further closed
by the support arms 9 and 10 and the guide members
12 and 14. Thereby, rolling-up or folding of the intraocular
lens 2, respectively, is also already allowed.
[0094] Starting from this reached second displacement
position of the holding device 1 and the second interme-
diate closure position of the cover flaps 38 and 39, then,
on the further initial path of the holding device 1, it can
be even further retracted. This is effected according to
the arrow representation P2. By this further advance-
ment, automatic complete closure of the cover flaps 38
and 39 is effected by the support arms 9 and 10 and the
guide members 12 and 14, as it is shown in the repre-
sentation of fig. 11. Thereby, the intraocular lens 2 con-
tained in the loading chamber 37 is also automatically
further rolled up.
[0095] Starting from this reached complete closure po-
sition of the cover flaps 38 and 39 and the reached further
displacement position of the holding device 1 on the in-
jector tube 34, it is then possible that the holding device
1 afterwards remains on the injector tube 34. For this, it
can be provided that a further displacement is effected
and engagement of the support member 6 with engage-
ment regions 42 to 45 is effected or a further other position
is occupied therein upon already effected engagement
with these engagement regions 42 to 45. The holding
device 1 is then held positionally stable on the injector
tube 34.
[0096] It can also be provided that a further movement
of the holding device 1 by actuation by a user is performed
starting from the representation in fig. 11, and thereby
the holding device 1 automatically detaches itself from
the injector tube 34 due to the guide tracks 40 and 41
and optionally to the engagement regions 42 to 45.
[0097] For example, this is shown in the perspective
representation in fig. 12, in which the injector device 33
is loaded with the intraocular lens 2 in the loading cham-
ber 37, the cover flaps 38 and 39 are completely closed
and the holding device 1 is separated from the injector
device 33.
[0098] If the holding device 1 remains disposed on the
injector tube 34 based on the representation in fig. 11,
thus, furthermore, this can also be used in that the cover
flaps 38 and 39 are in contact with the support arms 9
and 10 and/or the guide members 12 and 14 and thereby
the cover flaps 38 and 39 are kept closed.
[0099] Thus, the intraocular lens 2 is already complete-
ly rolled up or folded in the loading chamber 37 such that
this state is already formed before introduction into the
insertion member 7.
[0100] During the entire process starting from the at-
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tached state of the intraocular lens 2 to the holding rail
7, in the further process of packaging, of the attachment
of the holding device 1 to the injector device 33 and of
the insertion of the intraocular lens 2 into the loading
chamber 37 up to the insertion of the intraocular lens 2
then into the eye with the injector device 33, the intraoc-
ular lens 2 is no longer directly contacted by the user or
even no longer by an additional auxiliary tool such as for
example forceps or the like. Moreover, for the entire proc-
ess from the removal of the holding device 1 from the
means 27 up to the complete insertion of the intraocular
lens 2 into the loading chamber 37 with closed cover flaps
38 and 39, it is no longer required that except for the
contact with the gripping member 16 of the holding device
1 and the holding of the injector tube 34, further compo-
nents, in particular the cover flaps 38 and 39, have to be
directly contacted and actuated.
[0101] It can be provided that on the initial path of the
actuation of the holding device 1, the basic position and
the further displacement positions as well as the inter-
mediate closure positions of the cover flaps 38 and 39
associated therewith as well as the final position are hap-
tically perceivable for a user. For example, this can be
each formed by gentle slide into a smooth locking posi-
tion. By the mechanic coupling of the holding device 1 to
the injector tube 34 by the guide tracks 40 and 41 and
optionally the engagement regions 42 to 45 and corre-
sponding members on the holding device 1, undesired
movement of the holding device 1 relative to the injector
tube 34 can also be avoided. Moreover, the desired rel-
ative mobility of these components is securely and pre-
cisely permitted at the same time.
[0102] Preferably, the cover flaps 38 and 39 are formed
such that they remain self-retaining in the completely
closed position shown in fig. 11 and 12.
[0103] It can also be provided that the initial path or
the movement path of the holding device 1, respectively,
according to the explanations to fig. 8 to 12 occurs in
reverse direction according to the explained initial path
and the movement is performed in the direction of the
insertion member 7.
[0104] Moreover, the system is formed such that dif-
ferent configurations of plungers can be used. Moreover,
a plurality of different intraocular lenses can be held with
the holding device 1 and be loaded into the loading cham-
ber 37. The intraocular lenses can be formed differently
with regard to their configuration and number of haptic
parts. They can be formed as one-piece or multi-piece
lenses.
[0105] In the further fig. 13 to 22, an embodiment is
shown, not comprised of the invention. In this implemen-
tation, a holding device 1’ (fig. 14) includes a holding rail
7’ shown in fig. 13 in perspective representation. In this
embodiment, in distinction from the configuration accord-
ing to fig. 1 to 12, the holding rail 7’ includes gripping
members 17’ and 18’, but which are not disposed at the
ends 56 and 57 opposing viewed in longitudinal direction
C, but are offset with respect to that. The gripping mem-

ber 17’ has two gripping hooks 171’ and 172’. In corre-
sponding manner, the gripping member 18’ has gripping
hooks 181’ and 182’. In distinction from the configuration
according to fig. 1 to 12, the gripping members 17’ and
18’ do not grip the front edges 58 and 59 of the haptic
parts 4 and 5 viewed in longitudinal direction D of the
lens 2, but lateral edges 60 and 61 of these haptic parts
4 and 5.
[0106] Moreover, in the region of the ends 56 and 57
of the holding rail 7’, a receptacle 62 and 63 is formed,
respectively. In the embodiment, these receptacles 62
and 63 are formed open on the front sides of the ends
56 and 57. With respect to that, a closed configuration
can also be provided. Engaging members disposed on
the injector tube adjacent to the loading chamber engage
with these receptacles 62 and 63 in the assembled state
of the holding device 1’. Thereby, the positionally fixed
arrangement of the holding rail 7’ with the injector tube
is then given.
[0107] As can be appreciated, this holding rail 7’ is also
formed open to the bottom, and the lens 2 is freely ac-
cessible both from below and from the sides.
[0108] In fig. 14, a preferred embodiment of a holding
device 1’ is shown in perspective representation. This
holding device 1’ includes a support member 6’ besides
the holding rail 7’ shown in fig. 13. The support member
6’ is formed elongated and designed clamp-like. In the
first approximation, the support member 6’ can be con-
sidered as an inverted Y shape in cross-section. The sup-
port member 6’ has a longitudinal axis E and is also
formed open to the bottom. The clamp-like structure
formed open to the bottom results from the support mem-
ber 6’ having an upper section 64, to which a transition
65 adjoins. At this transition 65, a second lower section
66 forms adjoining, which is wider with respect to the
narrower upper section 64. The transition 65 is oriented
obliquely outwards.
[0109] Thus, the support member 6’ presents a hollow
rail open to the bottom.
[0110] In the upper section 64, slits 67 and 68 oriented
vertically and thus perpendicularly to the longitudinal axis
E are formed, which are also formed in pairs on the op-
posing side. The slits 67 and 68 as well as the opposing
corresponding slits are continuous and provided for guid-
ing the holding rail 7’ upon a vertical movement in y-
direction relative to the support member 6’. It can be ap-
preciated that in the basic position or starting position of
the holding rail 7’, respectively, shown in fig. 14 within
the cavity of the support member 6’, the gripping mem-
bers 17’ and 18’ extend into these slits 67 and 68.
[0111] By this configuration, merely such a vertical
movement of the holding rail 7’ relative to the support
member 6’ is possible.
[0112] Adjoining to the upper section 64, at a front end
69 of the support member 6’, guide members 12’ and 14’
extend downwards. Viewed in z-direction, the guide
members 12’ and 14’ are positioned such that the walls
of the lower section 66 are each located further outwards
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such that a receiving space 71 is formed between a guide
member 12’ and the adjacent wall 70 of the lower section
66. A cover flap for closing the loading chamber can ex-
tend into it in the state of the holding device 1’ fitted onto
the injector tube. In corresponding manner, a free space
or a receiving space 73, respectively, is also designed
between the opposing guide member 14’ and an oppos-
ing wall 72 of the lower section 66, with which the oppos-
ing cover flap can engage correspondingly. In corre-
sponding manner, at a rear end 74 of the support member
6’, corresponding further guide members not recogniza-
ble are formed. The guide members 12’ and 14’ have
hook-like holding members 75 or 76, respectively, which
are formed for holding and for engaging with a section
of an injector tube disposed in between.
[0113] Moreover, on an interior side 77 of the upper
section 64, in the region of the end 69 in the position
towards the transition 65, on opposing sides, bulges 78
and 79 are formed. Correspondingly, two such opposing
bulges are also formed at analog location at the rear end
74. By these bulges 78, 79, the holding rail 7’ is specifi-
cally held and guided in various operational phases dur-
ing loading the lens into the loading chamber.
[0114] In the basic position shown in fig. 14, the holding
rail 7’ is disposed below these bulges 78 and 79 viewed
in vertical direction and thus in y-direction and contacted
with the top 80 with these bulges 78 and 79.
[0115] As will be explained in more detail below, then,
upon loading the lens 2 into the loading chamber, a rel-
ative movement between the support member 6’ and the
holding rail 7’ is performed. Therein, only a vertical down-
ward movement of the support member 6’ is performed,
in which the user especially uses the upper section 67
as a gripping member and then presses the support
member 6’ downwards. Therein, the holding rail 7’ is then
pushed past the bulges 78 and 79 and afterwards comes
to rest above the bulges 78 and 79 in its end position
viewed in vertical direction. In this position, then, the hold-
ing rail 7’ is virtually prevented from slipping and the sup-
port member 6’ from falling off upwards in undesired man-
ner. In particular, legs 81 and 82 then seat on the bulges
78 and 79 as well as correspondingly on the opposing
side on corresponding bulges.
[0116] In fig. 15, a perspective representation of an
embodiment of a section 83 of an injector device 33’ (fig.
17) is shown. The section 83 includes the insertion mem-
ber 35 and thus the tip, via which the lens 2 is brought
into the eye. Moreover, the section 83 includes the load-
ing chamber 37’, into which the lens 2 is loaded after
removing from the holding rail 7’. In this configuration, an
injector tube 34’ (fig. 17) is thus constructed of two sep-
arate parts, which can be detachably assembled and
again separated in non-destructive manner. With respect
to that, a connecting region 84 is formed on the section
83. At this location, a plug connection or a locking con-
nection or a bayonet connection or the like can be pro-
vided.
[0117] The piston 36 enters the loading chamber 37’

via an opening 85 and then pushes the lens 2 loaded
therein outwards through the insertion member 35.
[0118] These upwardly extending engaging members
86 and 87 are shown adjacent to the loading chamber
37’, which engage with the receptacle 62 and 63 with the
holding device 1’ in the assembled state.
[0119] Moreover, in fig. 15, cover flaps 38’ and 39’ are
shown, wherein the completely opened state is illustrated
in this respect. At free edges 88 and 89, plural gripping
prongs 90, 91, 92 as well as 93, 94 and 95 formed spaced
from each other are each formed. In the direction of the
longitudinal axis B, the gripping prongs 90 to 92 are
formed offset to the gripping prongs 93 to 95.
[0120] In fig. 16, in a perspective representation, the
assembled state of the holding device 1’ with the section
83 is shown in a basic position or in a starting position,
respectively.
[0121] It can be provided that the holding device 1’ ac-
cording to the representation in fig. 14 with the lens 2
attached to the holding rail 7’ is positionally fixed disposed
in the transport container 28 according to the represen-
tation in fig. 3 to 5. It can also be provided that with a
configuration of the injector device 33’ with a separable
section 83 according to the representation in fig. 15, an
entire assembly as is shown in fig. 16 is also disposed
in the transport container 28 such that the section 83 is
also loaded in the transport container 28 and is trans-
ported to the surgeon in this manner. There, by opening
the transport container 28, the entire assembly according
to fig. 16 can then be removed and be attached to the
other section of the injector tube 34’.
[0122] In fig. 16, the slits 96 and 97 formed opposing
the slits 67 and 68 shown in fig. 14 are also shown. The
holding device 1’ is disposed positionally fixed on the
section 83 along the axis B, wherein this is particularly
effected by engagement of the engaging members 86,
87 with the receptacles 62 and 63, moreover by gripping
around the section 83 at the outside by the guide mem-
bers 12’ and 14’, wherein a further rear guide member
98 is also recognizable in fig. 16.
[0123] In fig. 17, the injector device 33’ is shown in
lateral perspective representation. Therein, the section
83 is connected to the remainder of the injector tube at
the location 99 such that an entire injector tube 34’ again
results. For loading the lens 2 into the loading chamber
37’, only a vertical movement of the support member in
the direction of the arrow P (y-direction), but no move-
ment in the direction of the axis B is effected in the shown
embodiment.
[0124] Afterwards, it is now explained based on fig. 18
to 22, how the lens 2 is loaded into the loading chamber
37’ starting from the basic state of the holding device 1’
fitted on the section 83.
[0125] For this, in fig. 18, a sectional representation in
the y-z plane in fig. 17 is shown. The cover flaps 38’ and
39’ are illustrated in the completely opened state, and
the lens 2 is attached to the holding rail 7’. Starting from
this state in fig. 18, then, the support member 6’ is pressed
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downwards in the direction of the arrow P. Since the hold-
ing rail 7’ is positionally fixed attached to the section 83,
thus, only a relative movement of the support member 6’
to the holding rail 7’ and the section 83 is performed.
[0126] Therein, according to the further sectional rep-
resentation in fig. 19, an intermediate position is then
reached, in which the gripping prongs 90 to 95 are me-
chanically contacted on the interior side 77 of the transi-
tion 65.
[0127] Due to the formation of the gripping prongs 90
to 95 as well as the stepless and continuously obliquely
upwards extending interior side 77 at the transition 65,
upon further downward movement of the support mem-
ber 6’ along the arrow P, a further intermediate state or
a further intermediate position according to fig. 2 is then
achieved. Then, the cover flaps 38’ and 39’ are trans-
ferred from the completely open position into an interme-
diate closure position, wherein the edge 60 and the edge
61 of the lens 2 then are therein also mechanically con-
tacted according to the representation in fig. 20. This is
correspondingly illustrated in fig. 20. Starting from the
state shown in fig. 20, then, in a further operational phase
and thus a further state according to the sectional repre-
sentation in fig. 21, the support member 6’ is further ver-
tically pressed down such that the cover flaps 38’ and
39’ are further moved towards each other and are further
closed, and thereby the lens 2 is automatically folded.
The position and the folding state of the lens 2 in fig. 21
are only schematically illustrated, and in practice, this
can substantially depart from that as well. With this rep-
resentation, the automatic folding is only to be indicated
symbolically.
[0128] Upon further downward moving the support
member 6’ in the direction of the arrow P, then, according
to the sectional representation in fig. 22, the end state is
shown, in which the lens 2 not shown in fig. 22 is received
in the loading chamber 37’ and the cover flaps 38’ and
39’ are completely closed.
[0129] In this position, the holding rail 7 is then also
disposed above the bulges 78 and 79 and retained there,
and thereby, either the support member 6’ cannot again
fall down readily and simply.
[0130] Starting from the position shown in fig. 20 and
21 or the intermediate states, respectively, by the further
movement of the cover flaps 38’ and 39’ towards each
other, the lens 2 is also automatically removed from the
holding rail 7’.
[0131] Below, a summary of advantages of the inven-
tion and embodiments thereof:
[0132] It folds and compresses the IOL before the IOL
is moved forward in the lumen by the plunger. This is
necessary for micro-incision surgery (MICS). If the lens
is not folded and compressed at the time the plunger
engages the lens, the plunger must capture the lens pos-
itively and control the lenses forward movement into the
lumen. This is best accomplished with a hard-tipped
plunger that has an open fork (or jaw) that captures the
lens edge. Unfortunately, the tip of the actual injector has

to be very small for MICS surgical techniques. A hard-
tipped plunger that has a small enough "face" to pass
through the very small lumen required for MICS tech-
niques cannot reliably grasp the lens edge when the lens
is not compressed. In addition, such a plunger will exert
greater pressure per unit area on the lens, likely resulting
in lens damage. The alternative is the use of a soft-tip
plunger. However, here the problem is that such a plung-
er cannot easily grasp and positively control the lens
when it is unfolded and uncompressed. In contrast, when
the lens is folded and compressed, it is possible to utilize
a soft-tip plunger that will push easily and gently against
the bulk of the lens. As the lens is packed into the lumen,
it is not possible for the piston to bypass the lens. It is
also not necessary to capture and positively guide the
lens.
[0133] It separates all portions of the lumen from the
IOL’s sterile container. This is beneficial for a number of
very important reasons:

Reason 1: The IOL, in the fluid-filled container, must
be steam sterilized. The injectors are typically ETO
gas sterilized. The steam sterilization process is very
damaging to the lubricious coatings that are neces-
sary to permit the lens to reliably pass through the
very small lumen. As a consequence, if any portion
of the lumen is inside the IOL’s container, this portion
will not have the ideal, lubricious coating.

Reason 2: in general terms, it is preferable to pack-
age the IOL in very simple, basic materials. This elim-
inates long-term exposure of the lens to any mate-
rials other than those that are essential to accomplish
the simple task of containing the lens and fluid and
holding and protecting the lens. In a preferred em-
bodiment, this means that the lens and solution
would only be exposed to pure polypropylenes and
polyimides, without additives.

Reason 3: There is a phenomenon observed with
acrylic lenses: they tend to stick to other surfaces
(and to themselves). When a lens is packaged inside
a portion of the lumen, the movement of the lens can
be unpredictable due to tendencies of the lens to
stick to surfaces inside the lumen. This can be re-
sisted by applications of coatings or additives to the
portion of the lumen containing the lens. In the SLC
(Shuttle Retainer Concept) which is the system 1 or
1’, the lens is stored inside a separate component
(the shuttle-retainer) and is then mechanically trans-
ferred to the loading chamber of the injector. This
process of mechanical transfer removed the sticking
problems from the lens-delivery process. The lens
is not in a static position inside the lumen of the in-
jector for a long enough period of time to stick to the
lumen. In addition, the lubricious coating of the lumen
will be in optimal condition as mentioned previously.
This eliminates any possibility of IOL sticking in the
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lumen.

[0134] The mechanical transfer of the IOL from its stor-
age container to the injector is another differentiating fac-
tor to prior art and in terms of the way it is actually
achieved, is probably one of the more unique aspects of
the SLC design. This mechanical transfer has the follow-
ing benefits:
[0135] It is a means of ameliorating the lens sticking
problem mentioned above.
[0136] It requires a significant reduction in the manual
manipulation of the system as a whole in order to prepare
the system for use. Not only in terms of operational steps
to be performed by the end-user, but also in terms of the
complexity of the individual operations and the opportu-
nities for variation and error.
[0137] By eliminating the need to manipulate the lens
directly (e.g. grasp the IOL directly with forceps), it re-
duces opportunities for lens damage and/or contamina-
tion. This improves the potential for success of the pro-
cedure itself: less risk of reduced lens performance due
to damage to optical surfaces or support structures and
less risk of patient infection, inflammation, or injury due
to contamination of the lens during handling.
[0138] In a similar fashion, the mechanical closure of
the loading chamber of the injector is superior to existing
means of manually performing these tasks. It eliminates
potential variation and error, and reduces the number of
steps and their complexity.

Claims

1. Holding device for an intraocular lens (2), wherein
the holding device (1) is formed open to the bottom
in a cross section perpendicular to a longitudinal axis
(A) of the holding device (1) and has an elongated
support member (6) open to the bottom in a cross
section perpendicular to the longitudinal axis (A) of
the holding device (1), on which an, in the direction
of the longitudinal axis (A), elongated holding rail (7)
for holding the lens (2) is disposed, wherein the hold-
ing rail (7) is also formed open to the bottom in a
cross section perpendicular to the longitudinal axis
(A) of the holding device (1), and said support mem-
ber (6) is formed longer in its longitudinal extension
along the longitudinal axis (A)than its width and is
designed rail-like, and the support member (6) has
a base body (8) open to the bottom, on which a sup-
port arm (9, 10) extending parallel to the longitudinal
axis (A) is respectively disposed on opposing sides
of the longitudinal axis (A) of the support member
(6) characterized in that at least in the base body
(8) in cross-section perpendicular to the longitudinal
axis (A) of the holding device (1), the support mem-
ber (6) is formed with an inverted U shape open to
the bottom.

2. Holding device according to claim 1, characterized
in that the support member (6) and the holding rail
(7) are disposed against each other and movable
with respect to each other, and/or that the holding
rail (7) is movable upwards and downwards along or
parallel the longitudinal axis (A) of the support mem-
ber (6).

3. Holding device according to anyone of the preceding
claims, characterized in that the lens (2), in its load-
ing position on the holding rail (7), is disposed on a
bottom.

4. Holding device according to anyone of the preceding
claims, characterized in that the support member
(6) has a gripping member (16) on the top (15).

5. Holding device according to anyone of the preceed-
ing claims, characterized in that on a lower border
(19, 20) of the base body (8) and/or a lower border
(19, 20) of at least one support arm (9, 10), a posi-
tioning member (21 to 26) is disposed, by which the
holding device (1) can be fixedly attached in a trans-
port container (28).

6. Holding device according to anyone of the preceding
claims, characterized in that the holding device (1)
is formed in one piece.

7. Holding device according to any one of claims 1 to
6, characterized in that the support member (6) and
the holding rail (7) are separate parts.

8. Packaging and transport means for an intraocular
lens (2), characterized in that the means (27) in-
cludes a transport container (28), in which a holding
device (1) according to anyone of the preceding
claims is disposed, and an intraocular lens (2) is dis-
posed on the holding device (1).

9. Injector device for an intraocular lens (2), which has
an injector tube (34), in which a plunger (36) is dis-
placeably disposed, and which has a loading cham-
ber (37), into which the intraocular lens (2) can be
loaded, wherein wing-like cover flaps (38, 39) are
disposed on the injector tube (34, 83), which are
movable for opening and closing the loading cham-
ber (37), characterized in that a holding device (1)
according to anyone of the preceding claims 1 to 6
is disposed on the injector tube (34, 83) in the region
of the loading chamber (37) for loading the intraoc-
ular lens (2) into the loading chamber (37).

10. Injector device according to claim 9, characterized
in that for loading the intraocular lens (2) into the
loading chamber (37), the holding device (1) is dis-
posed engaging with guide tracks (40, 41) formed at
the outside of the injector tube (34), along which the
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holding device (1) is displaceable.

11. Injector device according to claim 8 or 10, charac-
terized in that the holding device (1) can be attached
to the injector device (33) in a basic position, in which
the guide members (12, 14) on the support arms (9,
10) of the support member (6) grip around the cover
flaps (38, 39) disposed in an opened position on the
border side.

12. Injector device according to claim 11, characterized
in that the lens (2) disposed on the holding rail (7)
is laterally contacted by at least one interior side (46,
47) of a cover flap (38, 39) by the movement of the
cover flaps (38, 39) into the first intermediate closure
position.

13. Method for loading an intraocular lens (2) into an
injector device (33), which is formed according to
claim 12, and wherein the intraocular lens (2) is au-
tomatically loaded from the holding device (1) into a
loading chamber (37) of the injector device (33) by
the mechanical cooperation between the holding de-
vice (1) and the injector tube (34) having cover flaps
(38, 39).

Patentansprüche

1. Haltevorrichtung für eine Intraokularlinse (2), wobei
die Haltevorrichtung (1) in einem Querschnitt senk-
recht zu einer Längsachse (A) der Haltevorrichtung
(1) nach unten offen ausgebildet ist, und ein längli-
ches Trägerelement (6) aufweist, das in einem Quer-
schnitt senkrecht zur Längsachse (A) der Haltevor-
richtung (1) nach unten offen ist, an welchem eine
in der Richtung der Längsachse (A) längliche Halte-
schiene (7) zum Halten der Linse (2) angeordnet ist,
wobei die Halteschiene (7) in einem Querschnitt
senkrecht zur Längsachse (A) der Haltevorrichtung
(1) auch nach unten offen ausgebildet ist, und das
Trägerelement (6) in seiner Längserstreckung län-
ger als in seiner Breite entlang der Längsachse (A)
ausgebildet ist und schienenförmig gestaltet ist, und
das Trägerelement (6) einen nach unten offenen
Grundkörper (8) aufweist, an welchem ein sich par-
allel zur Längsachse (A) erstreckender Trägerarm
(9, 10) jeweils an gegenüberliegenden Seiten der
Längsachse (A) des Trägerelementes (6) ausgebil-
det ist, dadurch gekennzeichnet, dass zumindest
in dem Grundkörper (8) im Querschnitt senkrecht
zur Längsachse (A) der Haltevorrichtung (1) das Trä-
gerelement (6) mit einer umgedrehten U-Form nach
unten offen ausgebildet ist.

2. Haltevorrichtung nach Anspruch 1, dadurch ge-
kennzeichnet, dass das Trägerelement (6) und die
Halteschiene (7) gegeneinander und relativ zuein-

ander beweglich angeordnet sind, und/oder dass die
Halteschiene (7) nach oben und nach unten entlang
oder parallel zu der Längsachse (A) des Trägerele-
ments (6) bewegbar ist.

3. Haltevorrichtung nach einem der vorhergehenden
Ansprüche, dadurch gekennzeichnet, dass die
Linse (2) in ihrer Ladeposition an der Halteschiene
(7) an einer Unterseite angeordnet ist.

4. Haltevorrichtung nach einem der vorhergehenden
Ansprüche, dadurch gekennzeichnet, dass das
Trägerelement (6) ein Griffelement (16) an der Ober-
seite (15) aufweist.

5. Haltevorrichtung nach einem der vorhergehenden
Ansprüche, dadurch gekennzeichnet, dass an ei-
nem unteren Rand (19, 20) des Grundkörpers (8)
und/oder einem unteren Rand (19, 20) mindestens
eines Tragarms (9, 10) ein Positionierelement (21
bis 26) angeordnet ist, mit dem die Haltevorrichtung
(1) in einem Transportbehälter (28) fixiert anbringbar
ist.

6. Haltevorrichtung nach einem der vorhergehenden
Ansprüche, dadurch gekennzeichnet, dass die
Haltevorrichtung (1) einstückig ausgebildet ist.

7. Haltevorrichtung nach einem der Ansprüche 1 bis 6,
dadurch gekennzeichnet, dass das Trägerele-
ment (6) und die Halteschiene (7) separate Teile
sind.

8. Verpackungs- und Transportvorrichtung für eine In-
traokularlinse (2), dadurch gekennzeichnet, dass
die Vorrichtung (27) einen Transportbehälter (28)
umfasst, in dem eine Haltevorrichtung (1) nach ei-
nem der vorhergehenden Ansprüche angeordnet ist,
und eine Intraokularlinse (2) an der Haltevorrichtung
(1) angeordnet ist.

9. Injektorvorrichtung für eine Intraokularlinse (2), wel-
che ein Injektorrohr (34) aufweist, in dem ein Kolben
(36) verschiebbar angeordnet ist, und welches eine
Ladekammer (37) aufweist, in welche die Intraoku-
larlinse (2) einbringbar ist, wobei an dem Injektorrohr
(34, 83) flügelartige Deckklappen (38, 39) angeord-
net sind, welche zum Öffnen und Verschließen der
Ladekammer (37) bewegbar sind, dadurch ge-
kennzeichnet, dass eine Haltevorrichtung (1) ge-
mäß einem der vorhergehenden Ansprüche 1 bis 7
im Bereich der Ladekammer (37) zum Einbringen
der Intraokularlinse (2) in die Ladekammer (37) an
dem Injektorrohr (34, 83) angebracht ist.

10. Injektorvorrichtung nach Anspruch 9, dadurch ge-
kennzeichnet, dass die Haltevorrichung (1) zum
Einbringen der Intraokularlinse (2) in die Ladekam-
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mer (37) in an der Außenseite des Injektorrohrs (34)
ausgebildeten Führungsbahnen (40, 41) eingreifend
angeordnet ist, entlang derer die Haltevorrichtung
(1) verschiebbar ist.

11. Injektorvorrichtung nach Anspruch 9 oder 10, da-
durch gekennzeichnet, dass die Haltevorrichtung
(1) an der Injektorvorrichtung (33) in einer Grundpo-
sition angebracht sein kann, in der die Führungse-
lemente (12, 14) an den Tragarmen (9, 10) des Trä-
gerelements (6) die in geöffneter Stellung angeord-
neten Deckklappen (38, 39) randseitig umgreifen.

12. Injektorvorrichtung nach Anspruch 11, dadurch ge-
kennzeichnet, dass durch die Bewegung der Deck-
klappen (38, 39) in die erste Zwischenschließpositi-
on die an der Halteschiene (7) angeordnete Linse
(2) seitlich durch zumindest eine Innenseite (46, 47)
einer Deckklappe (38, 39) kontaktiert ist.

13. Verfahren zum Einbringen einer Intraokularlinse (2)
in eine Injektorvorrichtung (33), welche nach An-
spruch 12 ausgebildet ist, und wobei die Intraoku-
larlinse (2) automatisch von der Haltevorrichtung (1)
in eine Ladekammer (37) der Injektorvorrichtung
(33) durch das mechanische Zusammenwirken zwi-
schen der Haltevorrichtung (1) und dem Deckklap-
pen (38, 39) aufweisenden Injektorrohr (34) einge-
bracht wird.

Revendications

1. Dispositif de maintien pour une lentille intraoculaire
(2), dans lequel le dispositif de maintien (1) est formé
ouvert vers le fond dans une section transversale
perpendiculaire à un axe longitudinal (A) du dispositif
de maintien (1) et a un élément formant support al-
longé (6) ouvert vers le fond dans une section trans-
versale perpendiculaire à l’axe longitudinal (A) du
dispositif de maintien (1), sur lequel est disposé,
dans la direction de l’axe longitudinal (A), un rail de
maintien allongé (7), destiné à maintenir la lentille
(2), dans lequel le rail de maintien (7) est aussi formé
ouvert vers le fond dans une section transversale
perpendiculaire à l’axe longitudinal (A) du dispositif
de maintien (1) et ledit élément formant support (6)
est formé plus long dans son extension longitudinale
le long de l’axe longitudinal (A) que sa largeur et est
conçu semblable à un rail et l’élément formant sup-
port (6) a un corps de base (8) ouvert vers le fond,
sur lequel un bras formant support (9, 10), s’étendant
parallèlement à l’axe longitudinal (A), est disposé
respectivement sur des côtés opposés de l’axe lon-
gitudinal (A) de l’élément formant support (6), carac-
térisé en ce qu’au moins dans le corps de base (8)
dans une section transversale perpendiculaire à
l’axe longitudinal (A) du dispositif de maintien (1),

l’élément formant support (6) est formé avec une for-
me de U inversé ouvert vers le fond.

2. Dispositif de maintien selon la revendication 1, ca-
ractérisé en ce que l’élément formant support (6)
et le rail de maintien (7) sont disposés l’un contre
l’autre et mobiles l’un par rapport à l’autre et / ou que
le rail de maintien (7) est mobile vers le haut et vers
le bas le long de ou parallèle à l’axe longitudinal (A)
de l’élément formant support (6).

3. Dispositif de maintien selon l’une quelconque des
revendications précédentes, caractérisé en ce que
la lentille (2) est disposée, dans sa position de char-
gement sur le rail de maintien (7), sur un fond.

4. Dispositif de maintien selon l’une quelconque des
revendications précédentes, caractérisé en ce que
l’élément formant support (6) a un élément de pré-
hension (16) sur le sommet (15).

5. Dispositif de maintien selon l’une quelconque des
revendications précédentes, caractérisé en ce que,
sur un bord inférieur (19, 20) du corps de base (8)
et / ou un bord inférieur (19, 20) d’au moins un bras
formant support (9, 10), un élément de positionne-
ment (21 à 26) est disposé, par lequel le dispositif
de maintien (1) peut être fixé à demeure dans un
récipient de transport (28).

6. Dispositif de maintien selon l’une quelconque des
revendications précédentes, caractérisé en ce que
le dispositif de maintien (1) est formé d’une pièce.

7. Dispositif de maintien selon l’une quelconque des
revendications 1 à 6, caractérisé en ce que l’élé-
ment formant support (6) et le rail de maintien (7)
sont des pièces séparées.

8. Moyens d’emballage et de transport pour une lentille
intraoculaire (2), caractérisés en ce que le moyen
(27) comporte un récipient de transport (28), dans
lequel est disposé un dispositif de maintien (1) selon
l’une quelconque des revendications précédentes et
une lentille intraoculaire (2) est disposée sur le dis-
positif de maintien (1).

9. Dispositif injecteur pour une lentille intraoculaire (2),
qui a un tube injecteur (34), dans lequel est disposé
de façon déplaçable un plongeur (36) et qui a une
chambre de chargement (37), dans laquelle peut
être chargée la lentille intraoculaire (2), dans lequel
des volets de protection similaires à des ailes (38,
39) sont disposés sur le tube injecteur (34, 83), qui
sont mobiles pour ouvrir et fermer la chambre de
chargement (37), caractérisé en ce qu’un dispositif
de maintien (1) selon l’une quelconque des reven-
dications précédentes 1 à 6 est disposé sur le tube
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injecteur (34, 83) dans la région de la chambre de
chargement (37), pour charger la lentille intraoculai-
re (2) dans la chambre de chargement (37).

10. Dispositif injecteur selon la revendication 9, carac-
térisé en ce que, pour charger la lentille intraocu-
laire (2) dans la chambre de chargement (37), le dis-
positif de maintien (1) est disposé en prise avec des
rails de guidage (40, 41), formés à l’extérieur du tube
injecteur (34), le long duquel le dispositif de maintien
(1) peut être déplacé.

11. Dispositif injecteur selon la revendication 9 ou 10,
caractérisé en ce que le dispositif de maintien (1)
peut être fixé sur le dispositif injecteur (33) dans une
position de base, dans laquelle les éléments de gui-
dage (12, 14), sur les bras formant support (9, 10)
de l’élément formant support (6), s’agrippent autour
des volets de protection (38, 39), disposés dans une
position ouverte sur le côté bord.

12. Dispositif injecteur selon la revendication 11, carac-
térisé en ce que la lentille (2), disposée sur le rail
de maintien (7), est touchée latéralement par au
moins un côté intérieur (46, 47) d’un volet de protec-
tion (38, 39) par le mouvement des volets de protec-
tion (38, 39) dans la première position de fermeture
intermédiaire.

13. Procédé de chargement d’une lentille intraoculaire
(2) dans un dispositif injecteur (33), qui est formé
selon la revendication 12 et dans lequel la lentille
intraoculaire (2) est chargée automatiquement par
le dispositif de maintien (1) dans une chambre de
chargement (37) du dispositif injecteur (33) par coo-
pération mécanique entre le dispositif de maintien
(1) et le tube injecteur (34) ayant des volets de pro-
tection (38, 39).
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